Identification of a new serotype of Rickettsia heilongjiangensis in wild rats from Guangdong Province, China  by Zhang, L.J. et al.
10.1111/j.1469-0691.2008.02266.x
Identiﬁcation of a new serotype of Rickettsia heilongjiangensis in wild rats
from Guangdong Province, China
L. J. Zhang1, J. Han1, J. G. Xu1, J. Turchetto2, O. Mediannikov2, J.-M. Rolain2, D. Raoult2 and
P.-E. Fournier2
1Department of Rickettsiology, National Institute of Communicable Disease Control and Prevention,
China CDC, Beijing, China and 2URMITE UMR 6236, CNRS-IRD, Faculte´ de Me´decine, Universite´ de la
Me´diterrane´e, Marseille, France
INTRODUCTION
Spotted fever (SF) rickettsioses are acute febrile,
mostly tick-borne infections caused by obligate
intracellular bacteria of the genus Rickettsia. In
China, three rickettsiae SF groups, including
Rickettsia sibirica subsp. sibirica, R. sibirica subsp.
mongolitimonae, and Rickettsia heilongjiangensis,
have been isolated in humans [1]. In addition,
several SF rickettsiae have been detected in ticks.
R. sibirica was ﬁrst isolated from Dermacentor
nuttallii in Xinjiang Province in 1974. Later, up to
20 R. sibirica strains were isolated from ticks in
different parts of continental China. In Guang-
dong Province, R. sibirica was initially identiﬁed
in Dermacentor ticks in Lianping County in 1999
(Fig. 1). Subsequently, we identiﬁed Rickettsia
honei, Rickettsia africae and Rickettsia slovaca in
Boophilus microplus, Haemaphysalis cornigera and
Ixodes granulatus ticks, respectively, that were
collected in the same area. In another investiga-
tion, we detected R. heilongjiangensis and Rickettsia
massiliae in Haemaphysalis longicornis, which is the
main tick in this area. In order to further study the
prevalence of SF rickettsiae in Lianping County,
we investigated their presence in rodents,
which are the ticks’ hosts. Herein, we detail the
characterization of six rickettsial isolates obtained
from wild rats trapped in this area.
MATERIALS AND METHODS
Rats were trapped during the spring and summer of 1999, in
wooded areas and nearby ﬁelds adjacent to Niuling pastures,
in Lianping County in Guangdong Province. This province is
located in south-eastern China (Fig. 1), and its geographical
characteristics are as follows: mountain forests, with a conti-
nental climate, an annual average temperature of 20C, and an
average rainfall of 1500–1700 mm. Rats were trapped alive in
metal box traps and brought to the ﬁeld laboratory. Each
animal was killed, and its species and sex were morpholog-
ically determined and recorded. Liver, spleen and kidney
biopsy specimens were collected, stored individually in 1.5-mL
microcentrifuge tubes in a liquid nitrogen jar, and transported
to our laboratory, where they were stored at )80C until
culture was performed.
For each mouse, liver, kidney and spleen biopsy specimens
were mixed and crushed. Penicillin was added to suspensions
of crushed material (ﬁnal concentration: 1000 U ⁄mL), which
were kept at room temperature for 30 min, and then inocu-
lated into L929 cells grown in shell vials. Cultures were
incubated at 37C with 5% CO2 for 5 days, and checked
regularly using Gimenez and Indirect immunoﬂuorescent
assay (IFA) stains.
Culture-positive vials were used for DNA extraction and
PCR ampliﬁcation. DNA extraction was performed using the
QIAamp tissue kit according to the manufacturer’s instruc-
tions (Qiagen, Hilden, Germany). The 16S rRNA, gltA and
ompA genes were ampliﬁed and sequenced as previously
described [2]. Sequences were analysed using BLAST (Na-
tional Center for Biotechnology Information, Bethesda, USA)
and DNAstar MegAlign (version 10.0) (DNASTAR, Inc.
Madison, USA) software. Mouse serotyping was performed
as previously described [3].
RESULTS AND DISCUSSION
Eighteen rats were trapped. They were identiﬁed
as Rattus edwardsii, Rattus fulvescens, Rattus nivi-
vente, Rattus ﬂavipectus and Berylmis bowersi in
six, four, one, one and six cases, respectively.
R. edwardsii and R. fulvescens are the predominant
wild rodents in Lianping County.
Rickettsial isolates were obtained from two
Rattus edwardsii rats, two Rattus fulvescens rats,
one Rattus nivivente rat and one B. bowersi rat.
Nucleotide sequences from the 16S rRNA, gltA
and ompA genes were 100% similar to those of
R. heilongjiangensis. Using mouse serotyping, we
observed that the speciﬁcity difference between
each of these isolates and R. heilongjiangensis
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strain 054+ was greater than three, whereas it was
smaller than three among them.
Our results demonstrate that rats in Lianping
County, Guangdong Province harbour R. hei-
longjiangensis. However, this strain, although
highly genetically homogeneous, is serotypically
distinct from the R. heilongjiangensis type strain
(054+). R. heilongjiangensis was initially isolated
from Dermacentor silvarum ticks collected in Hei-
longjiang Province and subsequently validated as
a new Rickettsia species [2]. It was also found in
ticks in Altay and the Russian Far East (Fig. 1) [4].
In addition, in a recent study, R. heilongjiangensis
was detected in Thailand but was misidentiﬁed as
Rickettsia japonica. In 2004, it was identiﬁed as
causing an eruptive infection in humans in the
Russian Far East [5]. It should be noted that the
new R. heilongjiangensis strain that we describe
here was also isolated from two children in
Shandong and Hainan Provinces, respectively.
In conclusion, we isolated a new strain of
R. heilongjiangensis from rats in Lianping County,
Guangdong Province. Rats, widely prevalent in
this area, may thus play an important role in the
epidemiology of this rickettsial species. The new
strain exhibited a speciﬁc serotype, which may
justify the creation of a subspecies within R. hei-
longjiangensis. This new strain will be character-
ized further both phenotypically and genetically.
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Fig. 1. Map showing the current
knowledge of the distribution of
Rickettsia heilongjiangensis (red). The
yellow dot shows the presence of
R. heilongjiangensis in Guangdong
Province.
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